INTRODUCTION
Laparoscopic colon cancer surgery has been accepted worldwide after its oncologic safety was established [1] .
Surgeons and patients prefer laparoscopic surgery because of its clinical benefits, such as fast recovery from surgical insult, cosmetic superiority, and short hospital stay [1] . However, laparoscopic rectal cancer surgery is not used by many surgeons despite several prospective studies reporting that laparoscopic surgery is similar to conventional open surgery in terms of oncologic safety [2] [3] [4] [5] . for rectal cancer [5] . Laparoscopic rectal cancer surgery is not as popular as laparoscopic colon cancer surgery because more technical difficulties are associated with it.
Thus, laparoscopic rectal cancer surgery requires advanced laparoscopic surgical skills [6] . It is evident that performing laparoscopic surgery in patients with locally advanced rectal cancer is more challenging. So, performing open surgery in some patients with locally advanced rectal cancer is still inevitable despite the clinical benefits of laparoscopic surgery.
Locally advanced rectal cancer has been considered an indication for preoperative chemoradiotherapy (CRT).
Preoperative CRT for rectal cancer has been demonstrated to increase the probability of tumor resectability, improve the sphincter preservation rate, decrease the rate of local recurrence, and enhance disease-free and overall survivals [7] [8] [9] [10] . However, some surgeons consider performing laparoscopic rectal cancer surgery after preoperative CRT to be neither safe nor feasible because of the technical difficulty of laparoscopic surgery performed with a limited surgical field within the narrow pelvis and tissue fibrosis associated with radiation. Several studies have demonstrated that operating time, blood loss, and postoperative complication rate are increased in rectal cancer surgery after preoperative CRT [11] [12] [13] . A recently published, prospective, randomized trial, the Comparison of Open versus laparoscopic surgery for mid and low Rectal cancer After Neoadjuvant chemoradiotherapy (COREAN trial), reported short-term outcomes between open and laparoscopic surgeries for mid or low rectal cancer following preoperative CRT. The trial demonstrated that operation time was longer and blood loss was slightly lower in the laparoscopic group than in the open group. The perioperative complication rates were similar between the two groups (23.5% vs. 21.2%) [14] . However, the trial did not recommend the routine use of laparoscopic rectal resection for mid or low rectal cancer. The safety and feasibility of laparoscopic rectal surgery remain controversial.
In our institute, laparoscopic surgery has been performed for patients with rectal cancer, unless the rectal tumor invaded the perirectal structure. We retrospectively reviewed the clinical data of these patients to assess the short-term outcomes. The aim of this study was to evaluate the efficacy and the safety of performing laparoscopic rectal cancer surgery after preoperative CRT. 
METHODS

Patients
Chemoradiotherapy
The CRT group received a 5-fluorouracil-based chemotherapy regimen preoperatively. Pelvic irradiation in 28 fractions of 180 cGy/day was delivered to the primary tumor for 6 weeks. The radiation field included the gross tumor, the mesorectum, and the internal iliac, presacral, and distal common iliac lymphatics. The upper margin was above the sacral promontory (L5/S1 level), and the lower margin was below 3 cm from the caudal to the gross tumor.
Oral capecitabine was given at a dosage of 825 mg/m 2 twice daily during the radiotherapy without weekend breaks. Curative surgery was performed 6 to 8 weeks after the completion of the preoperative CRT. 
Surgical procedure
Statistical analysis
The statistical analysis was performed using SPSS ver. 
RESULTS
The patient characteristics are summarized in Table 1 .
The CRT group had more male (P ＜ 0.001) and younger patients (P = 0.009) than the non-CRT group. However, there were no significant differences in body mass index, operative type, tumor location, complication rate, diverting ileostomy, histology, pathologic stage and distal resection margin between the two groups. The mean operation time was longer in the CRT group than in the non-CRT group (P = 0.004). In the non-CRT group, the tumors were larger (P ＜ 0.001) and more lymph nodes were harvested (P ＜ 0.001) than in the CRT group. However, there were no significant differences between the two groups in terms of short-term outcomes. The mean time to first day of gas passage was 2.3 days in the non-CRT group and 2.2 days in the CRT group. The mean time to first day of consuming a soft diet was 4.9 days in the non-CRT group and 5.1 days in the CRT group. There were more R0 resections in the non-CRT group than in the CRT group, but this difference was not statistically significant either (97.1% vs. 94.6%, P = 0.87). The total complication rates were not significantly different between the two groups (25.0% vs. 28.6%, P = 0.687) ( Table 2 ). Anastomotic leakage was noted in 2 patients in the non-CRT group and in 3 patients in the CRT group. Bladder dysfunction was more frequent in the CRT group (8.9%) than in the non-CRT group (2.9%).
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DISCUSSION
Preoperative CRT has been accepted as the standard treatment of locally advanced rectal cancer [7] [8] [9] [10] , as several studies have demonstrated improved local control and reduced toxicity in patients who underwent rectal cancer surgery after preoperative CRT [15, 16] . Currently, most tertiary referral hospitals have applied this treatment strategy in patients with locally advanced rectal cancer.
However, some of these institutes do not use laparoscopic surgery for locally advanced rectal cancer because of technical difficulties [17] , whereas laparoscopic colon cancer surgery has been considered feasible and safe based on the short-term and long-term outcomes [1] [2] [3] [4] . Laparoscopic rectal cancer surgery has not been performed worldwide.
According to the UK MRC CLASICC trial, high con- groups. Previous studies reported much higher anastomotic leakage rates (13.5 to 17%) after laparoscopic rectal cancer surgery than those reported here [22] [23] [24] . We did not perform diverting ileostomy routinely, but only did when the air leak test was positive, although re-inforcement sutures were used. Moreover, a single experienced surgeon (JYK) performed all the operations. This may explain the low incidence of anastomotic leakage.
In the current study, each group had different characteristics, including sex, age, operation time, tumor size, and number of harvested lymph nodes. The CRT group had more male and younger patients than the non-CRT group.
This result might be attributable to the selection bias because the patients in the non-CRT group were selected according to the patients' refusal to undergo radiotherapy.
We find it interesting that the CRT group had a longer operation time, smaller tumor sizes, and fewer numbers of harvested lymph nodes. This may be explained as the effect of the radiation. The radiation tissue sterilization probably influenced fibrosis, shrank the tumor size, and decreased the number of lymph nodes. Furthermore, the pathologic stages did not differ between the two groups.
In the CRT group, 55.4% of the patients were classified in pathologic stage 0 and I, although this group did not include the patients in clinical stage I. This finding was explained by the radiation down-staging effect.
We compared the short-term outcomes between the two groups. The postoperative hospital courses were not different between the two groups. Our data suggest that the preoperative CRT did not compromise the short-term outcomes in the patients who underwent laparoscopic rectal cancer surgery. The postoperative complications were also not different between the two groups, and there was no postoperative mortality. In a similar study conducted by Akiyoshi et al. [25] , it was documented that postoperative complications were not significantly different between the CRT and non-CRT groups (20.0% vs. 11.4%) (P = 0.432).
Our data were consistent with those of Akiyoshi et al. [25] .
However, reoperation was required in 4 patients with anastomostic leakage, and most complications were treated in a conservative manner. In our data, the incidence of bladder dysfunction was higher in the CRT group than in the non-CRT group. We postulated that radiation might have adverse effects on the autonomic nerves and consequently result in bladder dysfunction. However, Garlipp et al. [26] demonstrated that preoperative CRT was not a risk factor for bladder dysfunction after undergoing a sphincter preserving rectal resection. The relationship between preoperative CRT and bladder dysfunction has not been established.
Several limitations of the present study have to be mentioned. First, this was a retrospective study, and thus, thesurgery.or.kr the study group was not randomized. Long-term follow-up is required to evaluate the oncologic safety of laparoscopic surgery after preoperative CRT. Second, all the operations were conducted by a single experienced surgeon. Therefore, a multicenter trial is needed to assess the safety and the feasibility of laparoscopic surgery for rectal cancer after preoperative CRT based on short-term outcomes. Third, as previously mentioned, selection bias might have existed because the sex ratios and the ages were significantly different between the two groups. This is a weakness of retrospective studies. However, we believe that laparoscopic surgery following preoperative CRT is safe and feasible in terms of the short-term outcomes, if performed by well experienced laparoscopic surgeon.
CONFLICTS OF INTEREST
No potential conflict of interest relevant to this article was reported.
